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Over the last 16 years sporadic reports of the clinical syndrome of myokymia and impaired muscular relaxation (neuromyotonia, pseudomyotonia) have defined a picture of generalised muscular stiffness, continuous undulating contractions of broad strips of muscle (myokymia), hyperhydrosis, and often weakness. The characteristic finding on electromyography is continuous motor unit activity at rest. Several reports have suggested an abnormality of peripheral nerve in this disorder (Wallis et al., 1970; Welch et al., 1972; Irani et al., 1977) .
We present clinical, neurophysiological, and pathological findings in two patients with this syndrome. In both, the pattern of weakness is unusual, and is characterised by initial fatigue, followed by gradual increase of strength with repetitive efforts. These cases provide additional evidence of an abnormality of peripheral nerve in this disorder.
Case reports CASE 1
Two years before being studied, this 51 year old man noticed twitching of the muscles of his upper extremities. There followed stiffness of his fingers, slurring of speech, tightness of the facial muscles, numbness and tingling of his fingertips, and increased perspiration. Phenytoin, 300 (Fig. 1) . Occasional couplets and multiplets were seen. There were no myotonic dis- (Fig. 2) . No change was observed at lower stimulus rates. Needle electromyography revealed continuous motor unit activity at rest (Fig. 3) (Fig. 4) .
Course
The patient was treated with phenytoin, 500 mg/ day, reaching blood levels of 34 to 45 ,ug/ml. On this regimen he has gradually regained strength, his reflexes have increased, and his myokymia has diminished. The slowing of the nerve conduction velocities and decrementing response to repetitive stimulation have not changed with therapy. There are no signs of phenytoin toxicity. Improvement has lasted for 24 months.
Discussion
Both patients fit the syndrome of "myokymia and impaired relaxation with continuous motor unit activity." They differ in two main respects-their weakness is more severe than has been described, and the weakness is relieved by repetitive activity. In our cases the initial effect of exertion, for example, flexion of the elbow, was to aggravate the weakness. If the patient persisted, the strength of the action improved, slowly reaching normal or nearly normal power. That this is not part of a "warming up" process by which stiffness may be relieved in this and myotonic disorders (Brown, 1974) is suggested by its occurrence when weakness (case 2) or phenytoin (case 1) had abolished the stiffness. Transient fatigue with improvement after repetition has been described as an infrequent occurrence in myotonia congenita (Aminoff et al., 1977; Brown, 1974) ; however, the weakness of that disorder is maximal after rest whereas strength was improved by rest in both our cases.
The EMG data in our cases are similar to those in other reports. At rest there was continuous electrical activity, of full and fractionated unit potentials, firing with variable frequency. This activity persisted during sleep and spinal anaesthesia and was diminished by curare in case 1.
During activity, the interference pattern reflected the degree of weakness appreciated clinically. The main abnormal feature was the forming of an after-discharge after a single maximal contraction. This after-discharge was not seen when strength had been restored by repetitive contractions.
Stimulation of the peripheral nerves has been reported to show slowing of motor conduction velocity (Wallis et al., 1970; Waerness, 1974; Irani et al., 1977) and prolonged motor latencies (Isaacs, 1961) . Both of our cases had marked slowing of nerve conduction velocities. In one case we found slowing of conduction over the length of the ulnar nerve from plexus to wrist. The only evidence in any way suggestive of a junctional disorder is our finding of a decrementing response at stimulation Fig. 4 (Simpson, 1962) . We found no incrementing response as is seen in the myasthenic syndrome (Lambert and Rooke, 1965 (1972) and degenerative changes in a few fibres were noted by Wallis et al. (1970) .
In motor nerves the terminal fibres have been found abnormal by Isaacs and Frere (1974) and in our case 2. Mertons and Zschocke (1965) reported no abnormality of the motor nerve terminals in their one case. We were unable to find neuromuscular junctions in sections prepared for electron microscopy in our and other laboratories. Reduced numbers of vesicles and complex convoluted synaptic clefts on electron microscopy are described in one case (Sroka et al., 1975) .
The balance of the evidence-the involuntary activity, the depressed reflexes, the proliferation and branching of the terminal motor nerve fibres, the abnormalities of conduction velocity-suggest that there is a lesion in the peripheral motor nerve.
The aetiology of this disorder is unknown. Most cases have no clear precipitating agent. Wallis et al. (1970) reported one case after exposure to the herbicide, dichlorophenoxyacetic acid (2, 4-D), and an animal model of this disorder produced by exposure to the drug 2-azaridinyl ethanol (2A-E). Neuromyotonia has been associated with occult neoplasm (Waerness, 1974) . One case has been reported of myokymia localised to those muscles innervated by an injured nerve (Medina et al., 1976 (Isaacs, 1961; Wallis et al., 1970; Welch et al., 1972) . Our cases improved remarkably with phenytoin but required high doses to achieve maximal improvement. They tolerated high phenytoin blood levels (24-45 ttg/ml) without any signs of toxicity. 
